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To assess the performance of a farmer and to identify best practice among a group of farmers, 
the assumption is often made that all farmers maximize profits and thus share the same 
business goals.  However, performance differs due to personal characteristics, objectives and 
strategies. A survey carried out among 73 Belgian dairy farmers  revealed that for only 34% 
of the farmers ‘profit maximization’ is a primary objective. A regression analysis revealed 
that self-declared profit maximizers only obtained a higher farm income per liter, not per 
labour unit. Through cluster analysis, four main groups of farmers were found with similar 
objectives and management ideas: (A) risk-taking and progressive cow farmers, (B) risk-
averse and progressive labour savers, (C) risk-neutral and relatively conservative profit 
maximizers and (D) risk-averse and conservative cow farmers. Gross margin per liter was 
highest for the labour savers. Other performance parameters were higher for cluster B only 
compared to cluster D. Scale economies were found for all performance parameters except for 
gross margin per liter. 
 





To assess the performance of a farmer and to identify best practice among a group of farmers, 
usually farm management and extension researchers use an important (implicit) assumption, 
i.e., that all farmers maximize profits and thus share the same business goals.  However, 
studies investigating the relative performance of a group of farmers contest this assumption.  
For example, Tauer (1995) showed that in 50 percent of the cases tested, a set of 49 New 
York dairy farms did not maximize profits.  Using a panel of 289 Kansas farms, Featherstone 
et al. (1995) rejected the hypotheses of profit maximization for all farms. 
 
How can these deviations from profit maximization be explained?  Rougoor et al. (1998) 
attribute differences in farm performance to differences in management capacity, a term they 
define as “having the appropriate personal characteristics and skills to deal with the right 
problems and opportunities in the right moment and in the right way.”  Personal 
characteristics include drives and motivations, abilities and capabilities and biography.   
However, empirical studies that take into consideration differences in management capacity 
usually use age of the farm manager and his level of education as proxies for management 
capacity.  Studies that go beyond this are scarce.
1   
 
The most comprehensive approach of identifying objective profiles has been by Solano et al. 
(2001). 
2  They used a sample of 100 Costa Rican dairy farmers clustering farmers according 
to their objectives and then investigated the relationship between the profiles thus identified 
and farms’/farmers’ characteristics. The study showed that economic goals were the most 
                                                 
1 Usually aspects of human and social capital are being investigated in the context of attituted towards and 
implementation of new technologies and particularly sustainable farming practices.  For example, Willock et al. 
(1999) studies the role of attitudes and objectives in business and environmentally-oriented behaviour in 
Scotland. 
2 An example of another, but rather limited, study is Öhlmér et al. (1998), who investigated the management 
capacity of 18 farmers.    2
important for the majority of the sampled farmers. Age, educational level, distance of the farm 
to population centers, level of dedication and pasture area were found to have the largest 
impact on the arrangements of objectives. However, these characteristics explained only a 
small proportion of the variation in the objective hierarchies. Objective profiles between 
clusters were very heterogeneous.  
 
Finally, rural sociologists, and most notably J.D. Van der Ploeg, have defined so-called 
farming styles, albeit in a different context, i.e. in a context of (endogenous) rural 
development  (e.g., Van der Ploeg, 1994, 2000).  Different labels have been proposed such as 
‘dedicated producer’, ‘flexible strategist’ and ‘environmentalist’ (Fearweather and Keating, 
1994); ‘yeomen’ and ‘entrepreneurial’ (Austin et al., 1996); ‘innovative sustainable’, 
‘entrepreneurial imitators’ and ‘traditional routine’ (Ferreira, 1997). However, the farming 
styles approach has been criticized recently by Howden and Vanclay (2000) who contend that 
farming styles are rather stereotypical images grounded in local farming discourse. 
 
In this paper, we identify different management profiles as defined by farmers’ objectives and 
we investigate whether these profiles have an impact on farm perfomance.  We also look into 
the question whether farmers who think they are maximizing profits actually do so.  For this, 
we carried out a survey among a group of Belgian dairy farmers.  The remainder of the paper 
is organized as follows.  In section 2, materials and methods are explained.  Section 3 
discusses the results of our analysis, while section 4 concludes the paper. 
 
 
2. Method and materials 
 
To identify and assess different management profiles, we carried out a survey in December 
2001 among 73 dairy farmers using a structured questionnaire with mostly closed questions.  
The sample frame consisted of 700 dairy farmers who report their financial results to the 
services of the Farmers Union.  The farmers were selected using a random sample stratified 
by quotum size to ensure that sufficient farmers with large quotum size would be selected.  
Table 1 shows that 67 percent of all Belgian dairy farmers have a quotum size of less than 
200,000 litres, while only 4 percent have a quotum of more than 500,000 litres. 
 
The questionnaire consisted out of seven main categories of questions. The first category was 
about the farmers’ personal characteristics and about their family life. Age, education, 
experience, the probability of having a successor and related items were asked for. The 
second category contained questions about the farm characteristics: diversification rate, 
amount of labour, recent investments, most important constraints for the farm etc.  Thirdly, 
farmers were asked to choose between seven management types the one that best corresponds 
with their way of farming. The types’ descriptions were based on studies done by Kerkhove 
(1994), Van der Ploeg (1994) and Everaert and Lenders (1996). Questions about the farmer’s 
objectives and strategies formed the fourth category of the questionnaire. The farmer has to 
answer first whether profit maximization is his main objective or whether he accepts a certain 
level of income.  In the latter case, the farmer then has to state what their priorities are, such 
as: having enough spare time, producing with fewer risks and increasing the value of the farm.  
All farmers were further asked about their management strategies. Finally, 15 objectives were 
stated of which the farmers were asked to point out how important each of these objectives is 
in their management.  
   3
In the fifth category of the questionnaire, the farmers were given the possibility to ‘completely 
or ‘rather’ ‘agree’ or ‘disagree’ with 21 statements about fertility management, roughage 
management, health management, feed management, environmental management, quality 
management, risk management and overall farm management. The use of management tools 
such as bull catalogues, soil samples, results of roughage samples etc., was explored in a sixth 
set of questions. The last category of questions mostly referred to the extent the farmer reads 
agricultural magazines, follows workshops or courses, uses a computer for the farm 
management, etc.  
 
Amongst the sample of 73 interviewed farmers, a cluster analysis was done based on the last 
part of category number 4 (15 objectives stated) plus the categories number 5 and number 6 of 
the questionnaire. Ward’s minimum-variance method was used. This is a hierarchical 
clustering method: it starts from the assumption that each observation is a cluster on its own. 
The distance between two clusters is measured by the ANOVA sum of squares between the 
two clusters added up over all the variables. At each generation, the within-cluster sum of 
squares is minimized over all partitions obtainable by merging two clusters from the previous 
generation. Ward’s method joins clusters to maximize the likelihood at each level of the 
hierarchy under the assumptions of multivariate normal mixture, equal spherical covariance 
matrices and equal sampling probabilities.
3 
 
In a next step, a stepwise discrimination analysis was run in SAS (STEPDISC) to reveal the 
subset of quantitative variables that best indicate the differences between the clusters. In 
STEPDISC, variables are chosen to enter or leave the model according to one of two criteria: 
(1) the significance level of an F test from an analysis of covariance, where the variables 
already chosen act as covariates and the variable under consideration is the dependent 
variable; or (2) the squared partial correlation for predicting the variable under consideration 
from the CLASS variable, controlling for the effects of the variables already selected for the 
model.  
 
The selection method begins with no variables in the model. At each step the model is 
examined. If the variable in the model that contributes least to the discriminatory power of the 
model as measured by Wilks’ lambda fails to meet the criterion to stay, then that variable is 
removed. Otherwise, the variable not in the model that contributes most to the discriminatory 
power of the model is entered. When all variables in the model meet the criterion to stay and 
none of the other variables meets the criterion to enter, the stepwise selection process stops.  
 
With the permission of the 73 farmers in the sample, the Farmers Union made data available 
about their ‘gross margin for dairy per liter’, their ‘farm income for dairy per liter’ and their 
‘quotum’. All figures are three-year averages (1998-2000). Using the data given by the 
farmers themselves for ‘amount of labor for dairy’, ‘gross margin for dairy per FTE’
4 and 
‘farm income for dairy per FTE’ were calculated.  Each of these parameters was then used as 
a dependent variable in two regression analyses: 
 
•  The first regression was performed to test if farmers, having ‘profit maximization’ as 
main objective, effectively obtained better results than farmers who do not. Other 
independent variables taken into account next to profit maximization were: quotum, 
                                                 
3 Ward’s method tends to join clusters with a small number of observations and is strongly biased toward 
producing clusters with roughly the same number of observations. It is also very sensitive to outliers (Milligan, 
1980). 
4 FTE = full-time equivalent labour unit   4
age, education level, education type, training abroad, succession and the use of a 
computer for the management. 
 
•  The second regression tested for differences in gross margin and farm income between 
the clusters. The independent variables next to the clusters were: quotum, age, 
education level, education type, training abroad, succession, the use of a computer for 




3. Results  
 
3.1. Descriptive results of the survey 
 
Table 2 summarizes some of the answers to the questionnaire by quotum size class.  With 
respect to personal characteristics there seem to be no clear relationships with quotum size 
class. The most notable exception is that a successor is more likely to be present on farms 
large in dairy than on farms small in dairy. Farms with a larger quotum size might be more 
interesting to take over, because milk is one of the agricultural products where the price is 
(still) rather certain.  
 
With respect to farm characteristics, farms larger in dairy are more likely to be co-operations 
or partnerships. Quotum size shows no clear correlation with the degree of specialization 
(multiple enterprises on the farm): in the middle quotum size class the percentage of farms 
having no other activities than dairy was highest. With respect to investment behavior, no 
clear-cut pattern emerges.   
 
Quotum is particularly a constraint to improve the business for the middle class of farmers. 
This can be partly explained by the fact that this class has the largest number of specialized 
farms and that these may experience an overcapacity of labour due to quotum restrictions. In 
general, the farmers who are in a smaller quotum size class favor the quotum fund because 
they fear they will not be able to compete if quotum comes free or is abolished. 
 
When asked to self-declare into a certain management style, about one third of the farmers 
considered himself a ‘grower’, another third a ‘fine-tuner’, while other styles are relatively 
scarce: diversifiers within agriculture (11%), labour savers (7%) and cost minimizers (4%).   
 
34 percent of all farmers claim that profit maximization is their main objective.  There is no 
clear-cut relationship with quotum size. Of the 66 percent of farmers claiming to have other 
priorities than profit maximization, most state leisure to be the most important. Larger dairy 
farmers are also likely to have long-run objectives, such as maximizing farm value.   
Minimizing risks is the third most important objective, stated primarily by smaller farmers. It 
is noteworthy that not a single farmer stated environmentally friendly production as their 
primary goal.   
 
With respect to the strategies to reach their goal, the majority of the farmers (30%) indicate to 
do that by minimizing variable costs. It is interesting to see this is more likely to be the 
strategy of the larger quotum size classes. Minimizing fixed costs (21%) and maximizing milk 
production (18%) were secondly and thirdly most mentioned. Only 7% of the farmers   5
(particularly situating in quotum size class 2) indicated to have diversification as their major 
strategy.  
 
Additional variables show a 84% of farmers having a PC, 64% of them also having access to 
the internet. However, only about half actually uses their PC and/or the internet for 
professional purposes. The number of farmers using computer programs for technical farm 
management increases from the lowest to the highest quotum size class. It might be more 
difficult to manage a larger herd without automation.   
 
3.2. Results of the cluster analysis 
 
The cluster analysis resulted in 4 main clusters, containing 93% of the farmers. The results of 
the STEPDISC procedure are summarized in table 3, where the most important variables in 
differentiating between the clusters are reported.  A first results is that the correlation between 
these clusters and the self-declared styles is very low.  This confirms Howden and Vanclay 
(2000) critique that farming styles are indeed stereotypical images and that in reality profiles 
may differ. 
 
Farmers in cluster A are real cow farmers, who consider the quality of roughage as an 
important management aspect and make frequent use of feed ration calculation as 
management tool. They do not care much about reducing custom work and minimizing debts 
is not a real objective to them. Of all clusters, they are the least risk averse, are less reserved 
against changes and think it rather important to quickly react to technological changes. 
Moreover, they attach the highest importance to automation. We could describe these farmers 
are risk-taking and progressive cow farmers. 
 
Farmers in cluster B have the most positive attitude towards finding solutions to 
environmental problems. They are relatively risk averse although progressive towards 
technological solutions and automation. Their attitude towards changes is neutral. Like cluster 
A, they are not striving for the reduction of custom work. However, they do not always 
consider themselves as real cow farmers. Debt minimization, but also leisure, is important for 
them. Most farmers declare leisure as their priority. These farmers could be described as risk-
averse and progressive labour savers. 
 
Farmers in cluster C are, like cluster A, keen to get a good result, no matter how much time 
needs to be spent on the farm. Their opinion towards risk is rather neutral and, in comparison 
to the previous mentioned clusters, they are less keen on technological innovations. They are 
the least prepared to find solutions to environmental problems. They do not think of soil 
samples as important management tools. Also the bull catalogue is used least frequent by this 
cluster. Reducing custom work is relatively important as is the attempt to keep veterinary 
costs low. They call the veterinarian only if no other possibilities are left. Rationing is not 
more than rather important and roughage is not always the most important attention point. 
These farmers are risk-neutral and relatively conservative profit maximizers.  
 
Farmers in cluster D are the most risk averse and slowest in anticipating with new 
technologies. However, they are neutral to changes. Like the farmers in cluster A, they are 
real cow farmers, proud of their profession and using a steer catalogue as management tool as 
well as feed rationing tools. They score better in terms of mastitis prevention but are less 
inclined to spend all their time on the farm for a good result. For all of them, the quality of   6
roughage as well as the quality of milk is very important.  These farmers can be labeled as 
risk-averse and conservative cow farmers. 
 
 
3.3. Results of the regression analysis 
 
The regression analyses were designed to answer two questions. 
 
Question 1: Do farmers who claim to maximize profits achieve higher results than other 
farmers do? 
 
Table 4 summarizes the results of the regressions testing whether those who claim to 
maximize profits actually reach better results.  This hypothesis can only be confirmed for 
farm income per liter, in other words, self-declared profit maximizers focus on minimizing 
fixed costs and thus achieve higher farm income per liter.  However, by doing so, do not 
achieve good results per labor unit.  Further, scale economies can be observed for all 
performance except gross margin per liter.  There seems to be a small age/experience effect 
on performance measures per labor unit, but the effects are not significant. 
 
Question 2: Do management profiles matter for farm performance 
 
Table 5 summarizes the results of the regressions that test whether there are differences in 
performance between different management styles, corrected for other variables, and 
particularly quotum size.  Cluster B, the risk-averse and progressive independents, achieve the 
best results with respect to all measures.  When gross margin per liter is concerned, they 
perform significantly better than the cow farmers of cluster A and D, but not than their more 
risk averse and conservative colleagues of cluster B.  Looking at farm income per liter only 
reveals a significant difference between cluster B and D.  Gross margin and farm income per 
labor unit yield the same results. 
 
Quotum size matters, and thus scale effects, are present for all measures except gross margin 
per liter.  Age and education effects and other human capital impacts are absent, which 
suggests that, at least for this group of farmers, farm size and objectives are more important to 





To assess the performance of a farmer and to identify best practice among a group of farmers, 
farm management and extension researchers implicitly assume that all farmers maximize 
profits and thus share the same business goals.  However, performance is shown to differ due 
to personal characteristics, objectives and strategies. A survey was carried out among 73 
Belgian dairy farmers.  It revealed that for only 34% of the farmers ‘profit maximization’ is a 
primary objective. A regression analysis testing whether this objective was significant for 
farm performance, revealed that self-declared profit maximizers only obtained a higher farm 
income per liter, not per labour unit. Through cluster analysis, four main groups of farmers 
were found with similar objectives and management ideas: a group of risk-taking and 
progressive cow farmers, a group of risk-averse and progressive labour savers, a risk-neutral 
and relatively conservative profit maximizers-group and a risk-averse and conservative cow 
farmers-group. Gross margin per liter was highest for the labour savers. Other performance   7
parameters were higher for labour savers only compared to the risk-averse cow men. Scale 
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Table 1: Number of dairy farmers, population and sample, by quotum size 
  Population 
1998 
%  Sample 
1998-2000 
Q1   < 200,000 
Q2    200,001-300,000 
Q3    300,001-400,000 
Q4    400,001-500,000 
















Total 10864  100  73 
 
Table 2: Answers by quotum size class 
  Q1 Q2 Q2 Q4 Q5 All 
Personal characteristics       
Older than 40  58% 58% 53% 58%  55%  56%
Minimum educational level of technical college  50% 75% 65% 83%  75%  70%
Specific agricultural education  67% 75% 76% 58%  85%  74%
Foreign stage  17% 8% 6% 17%  25%  15%
Experience with dairy farming (years)  22 20 24 21  22  22
Experience as farm manager (years)  15 14 20 18  19  18
Successor present  8% 8% 6% 25%  15%  12%
Farm characteristics    
One person operation  33% 25% 35% 17%  15%  25%
Cooperation with partner  58% 75% 41% 58%  70%  60%
Parent-child partnership  8% 0% 18% 8%  15%  11%
Multiple enterprises on the farm  100% 83% 59% 75%  70%  75%
Family labor in FTE spent on dairy enterprise  0.8 1.1 1.3 1.3  1.5  1.2
Invested in land last 10 years  75% 75% 88% 83%  90%  84%
Invested in quotum  67% 83% 88% 58%  85%  78%
Invested in buildings last 10 years  83% 58% 94% 100%  100%  89%
Quotum is main constraint  50% 50% 82% 58%  55%  60%
Self-declared management style        
Fine-tuner  33% 42% 35% 42% 30% 36% 
Cost  minimizer  0%  0% 18% 0%  0%  4% 
Grower  25% 17% 24% 50% 55% 36% 
Labor  saver  0%  8% 18% 0%  5%  7% 
Diversifier within agriculture  33%  25%  0%  0%  5%  11% 
Diversifier  outside  agriculture  0% 0% 0% 8% 5% 3% 
End  of  career  8% 8% 6% 0% 0% 4% 
Objectives (first choice)    
Profit maximization  33% 8% 41% 67%  25%  34%
To produce environmentally friendly  0% 0% 0% 0%  0%  0%
Low risk  17% 8% 6% 0%  5%  7%
Leisure 42% 33% 41% 8%  30%  32%
Farm value maximization  0% 17% 12% 17%  35%  18%
Debt minimization  8% 8% 0% 0%  0%  3%
   10
Table 2, continued 
Strategies to reach objectives (first choice)    
Minimize fixed costs  33% 17% 18% 17%  20%  21%
Minimize variable costs  25% 8% 29% 33%  45%  30%
Diversify 8% 25% 0% 0%  5%  7%
Quickly take advantage of new technologies  0% 0% 0% 0%  0%  0%
Co-operate with other farmers  0% 8% 0% 0%  0%  1%
Increase labor productivity  8% 0% 0% 0%  0%  1%
Concentrate on the herd to maximize milk production  25% 17% 24% 17%  10%  18%
Grow in cows and liters of milk  0% 8% 6% 17%  15%  10%
Increase milk quality  0% 17% 24% 17%  5%  12%
Additional variables    
Following agricultural lectures or workshop  8% 25% 29% 25%  30%  25%
Sometimes asking assistance from other farmers  58% 42% 53% 25%  35%  42%
Following courses concerning the farm   8% 17% 6% 8%  25%  14%
Having a computer  75% 83% 76% 92%  90%  84%
Using a computer for economic farm management  58% 42% 35% 42%  65%  49%
Using a computer for technical farm management  33% 33% 41% 58%  70%  49%
Having access to internet  58% 75% 47% 50%  85%  64%
Using internet for professional purpose  42% 50% 29% 33%  60%  44%
Being well informed about the EU dairy policy  33% 33% 41% 50%  80%  51%
   11
Table 3: Most important variables characterizing the different clusters 








I am risk averse  -0.7  0.6  -0.1  1.4 
I use feed ration calculation tools  2.0  1.2  1.5  1.9 
I contribute to the solution of environmental problems, e.g. by minimizing N  1.2  1.5  0.1  1.2 
I quickly react to technological changes  0.4  0.3  -0.4  -0.6 
Reducing custom work is important  -1.3  -1.0  -0.2  -0.7 
I do not want to change things quickly  -1.5  -0.1  -0.9  0.0 
Quality  is  important  1.8 1.6 1.6 2.0 
I am a real cow farmer  1.6  0.1  0.4  1.5 
Keeping veterinary costs low is important  -0.6  0.5  1.1  -0.1 
I use soil samples  1.8  1.2  0.9  1.6 
The quality of roughage is one of the most important elements in my farm’s 
management 
1.9 1.7 1.6 2.0 
It is important to automate farm management tasks  1.2  0.8  0.3  0.6 
I am proud of my profession  2.0  1.8  1.7  2.0 
Low rate of mastitis due to adequate prevention  0.5  1.5  0.6  1.1 
If I have to, I spend all my time to get a good result  1.3  -0.1  1.3  0.8 
To minimize debts is important  -0.8  0.8  0.1  -0.2 
I use the steer catalogue as farm management instrument  1.6  0.8  0.5  1.7 
Objectives      
Profit maximization  38%  0%  71%  32% 
Prefers a satisfying income +  Environmentally  friendly  production  0% 0% 0% 0% 
  Low  Risk  0% 6% 0%  14% 
  Leisure  15% 63% 18% 32% 
  Farm value increase  38%  25%  0%  14% 
   12
Table 4: Regression results testing the hypothesis that those who state they maximize profits actually do so 
 










Intercept  0.245  0.0001 0.110 0.0001 32460 0.0024 12092 0.0616
Quotum  0.000  0.8910 0.000 0.0001*** 0 0.0001*** 0 0.0001***
Age  -0.006  0.5261 0.000 0.9667 7406 0.2999 5139 0.2466
Education  0.002  0.8380 -0.007 0.4841 -5185 0.4517 -5668 0.1867
Agr. educ.  -0.004  0.6786 -0.002 0.8631 8626 0.2377 4035 0.3719
Training abr.  0.009  0.4766 0.002 0.9027 2555 0.7649 334 0.9497
Experience  0.010  0.3050 -0.001 0.9203 -3651 0.5989 -2226 0.6049
Succesion  -0.018  0.1931 -0.021 0.1726 -5241 0.5905 -5745 0.3427
Profitmax  0.000  0.9741 0.017 0.0887* -3603 0.5709 2851 0.4700
PCuse  -0.005  0.5859 -0.012 0.2207 2086 0.7434 -2897 0.4643
R2  0.0717 0.2939 0.3739 0.528
Adj R2  -0.0610 0.1930 0.2845 0.4606
 
Statistical significance is indicated at the 1***, 5** and 10* percent level.   13
Table 5: Regression results testing whether management profiles matter for farm income 
 










Intercept  0.285 0.0001 0.148 0.0001 44840 0.0010 22176 0.0088 
Cluster A  -0.028 0.0452** -0.014  0.3443  -2586  0.7949  -589  0.9255 
Cluster C  -0.022  0.0841*  -0.023 0.1067 -8707 0.3373 -6899 0.2317 
Cluster D  -0.038 0.0017*** -0.026  0.0468** -14162  0.0962*  -9693  0.0732* 
Quotum  0.000 0.7102 0.000  0.0013*** 0 0.0001*** 0 0.0001*** 
Age  -0.014 0.1701 -0.005 0.6534  7977  0.2731  5191  0.2609 
Education  0.006 0.5274 -0.005 0.6228 -4862 0.5000 -5650 0.2187 
Agr. Educ.  -0.010 0.3402 -0.005 0.6674  2215  0.7793  1209  0.8093 
Training abroad  0.006 0.5846 -0.001 0.9434  2961  0.7271  65  0.9904 
Experience  0.010 0.3202 0.002 0.8232  -498  0.9429  -77  0.9862 
Succesion  -0.011 0.4642 -0.019 0.2391 -9868 0.3556 -8891 0.1911 
PCuse ec. man.  -0.010 0.3242 -0.022 0.055*  5933  0.4294 -1304 0.7837 
PCuse tech. man.  -0.006 0.5567 -0.005 0.6738 -5033 0.5064 -5077 0.2921 
R2  0.2553 0.3324 0.4025 0.5442
Adj R2  0.0928 0.1868 0.2721 0.4448
 
Statistical significance is indicated at the 1***, 5** and 10* percent level. 
 